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Abstract 
Errors in products motion control lead to great financial and time treats. That’s why nowadays large-scale industrial enterprises 
widely implement the automated monitoring systems of industrial products movement in all stages of the production process. 
Decisions on the monitoring systems market often allow to automate only areas where the routes are clearly defined and objects 
move consistently. In other areas such as product storages or shipment manual methods of monitoring objects often dominate 
such as visual inspection or using hand-held label readers. One of approaches to automate products motion control is a radio 
frequency identification one. 
© 2015 The Authors. Published by Elsevier Ltd. 
Peer-review under responsibility of the organizing committee of the International Conference on Industrial Engineering (ICIE-
2015). 
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1. Formulation of a practical problem 
To put a practical problem it is necessary to consider the process of transportation and storing of a typical 
industrial enterprise. During storage large industrial production goes through three main stages: reception to the 
warehouse, storage, shipment from the warehouse. The movement of industrial products is often made by bridge 
cranes or mobile loaders. In most cases the technique used for goods transportation is not equipped with means of 
position determining so the organization of products motion control at the warehouse with staff resources is 
unreachable. In general, the process of industrial products storage can be represented as follows (Figure 1) 
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Figure 1 - industrial products storage scheme 
The process of industrial products storage can be represented by the following set of operations: 
xReception of industrial products. 
xStorage of goods received in storage areas. 
xShipment of industrial products. 
During storage following common errors may appear: 
x incorrect placement of the product on admission; 
x incorrect movement between storage areas; 
x shipment of incorrect product. 
The appearance of such errors leads to significant time and financial treats. 
So, the practical purpose of the research is to develop methods for determining the location of large industrial 
products during transportation on the basis of RFID and vision systems to improve the efficiency and reliability of 
storage. 
2. Overview of analogues 
Due to the fast development of RFID technology a large number of scientists are using it to solve the typical 
problems [4-6]. For example, a team of researchers Soo-Cheol Kim, Young-Sik Jeong, Sang-Oh Park applied RFID 
technology to locate a person in a building by covering him RF readers. The mobile phone serves as a label. The 
achievements are described in detail in the publications «RFID-based indoor location tracking to ensure the safety of 
the elderly in smart home environments» (2013), «An indoor location tracking based on mobile RFID for smart 
exhibition service» (2014) [7-9] . Another trend of RFID using is security at industrial objects. Kwangsoo Kim and 
Myungsik Kim scientists in «RFID-based location-sensing system for safety management» (2012) examined using 
of RFID tags for the dangerous areas analysis for the presence of workers there [10-11]. For example, the workers 
localization under the boom of the crane. Arijit Sengupta and Shu Z. Schiller scientists in «FlexRFID: Adesign, 
development and deployment framework for RFID-based business applications» (2010) used the RFID technology 
for automated checkpoint system where the barrier automatically receives employee ID arrived up to it and 
determines whether access is allowed. [12] The team of Ruey-Shun Chen, Mengru Arthur Tu and Jung-Sing Jwo 
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scientists in «An RFID-based enterprise application integration framework for real-time management of dynamic 
manufacturing processes» (2010) uses RFID for enterprise solutions building of dynamic processes management 
[13]. 
The realizability of these projects indicates that selected target can be achieved by the using of international 
experience and developed methods and approaches. 
3. Development of methods for determining the location of large industrial products during transportation on 
the basis of RFID and vision systems 
To automate the storage it is necessary to research two main cases in which identification is needed: products 
transportation to the storage area and the items capture from the storage area for onward transportation (Figure 2). 
 
Figure 2 - operations with goods in storage area 
To determine the location of large-sized industrial products during transportation it is proposed to use RFID 
methods. To this aim a RFID reader is mounted on conveyor device and storage areas are equipped with labels. This 
approach allows to determine which of the storage areas transporting device is located. The storage areas labeling 
scheme is shown at Figure 3. 
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Figure 3 - storage areas labelling scheme 
For the transported goods identification RFID-tags of industrial products are using what allows to determine with 
high accuracy which products are transporting at the moment, from which storage area and where. 
4. Conclusion 
During laboratory research the developed method of identification showed the 99.6% accuracy, the object 
identification speed is 0.3-0.7 seconds. 
Currently it is planned to introduce the developed technique in the Welding workshop ʋ3 JSC "Vyksa 
metallurgical factory" to control the movement of large-diameter pipes. 
The developed method implementation allows to significantly reduce the speed of goods identification in transit 
and the number of errors associated with its incorrect movement. 
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